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Motivation

| Volcano Monitoring
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VOLcanic Cloud Analysis Toolkit (VOLCAT)

2). Eruptlon Alerts 3) Volcanlc Cloud Trackmg
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Example NRT Volcanic Ash Alerts from VOLCAT
Jzzz777770777777 7z sz z zz 7z zzidkz

Volcanic Cloud Alert Report I

Date: 2017-08-15
Time: 18:30:00
Production Date and Time: 2017-08-15 20:18:05 UTC

Primary Instrument: NPP VIIRS

Possible Volcanic Ash Cloud

Basic Information

m, 11-8.5um, 11um) Fals ery (1 um, 11-3.9um, 11um)
l_th'j.‘-| s PP\ E 7 -1 )0 UTC) ..:.- : i Volcanic Region(s) South America
Country/Countries Ecuador

Volcanic Subregion(s) Ecuador
VAAC Region(s) of Nearby Volcanoes Washington
Identification Method Plume
Mean Object Date/Time 2017-08-15 18:34:06UTC
Radiative Center (Lat, Lon): -2.010°, -78.340°

Sangay (0.00 km)
Licto (39.30 km)

Nearby Volcanoes (meeting alert criteria): Tungurahua (60.90 km)

Chimborazo (80.10 km)
Quilotoa (142.80 km)

Maximum Height [AMSL] 7.20 km ; 23622 ft
Annotation Key 90th Percentile Height [AMSL] 6.60 km ; 21654 ft
Mean Tropopause Height [AMSL] 16.50 km ; 54134 ft

False Color Image (12-11, 11-8.5, 11) [zoomed-in]

False Color Image (12-11, 11-3.9, 11) [zoomed-in]

(not detected with ABI)
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A). False Color Imagery (12-11um, 11-8. 5;1m 11pm)

Terra MODIS (02/20/2001 08: 45 UTC

Spatial Analysis:
Cloud Objects
I OUCQC D E

metrics are used to
estimate ash probability

IR Window Imagery and Ash Probab|l|ty
Terra MODIS (02/20/2001 08:45 UTC} =y 19 2 *

Pavolonis et al. (2015a);
Pavolonis et al. (2015b)
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JPSS — Infrared Capabilities
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Claceifiar

A priori Probability: CrIS SO, BTD Clas§ anditionql Probabi_lities: .
mapped to VIIRS swath and Multivariate predictors trained using

smoothed manual analysis of many volcanic

Suomi NPP/OMPS - 09/03/2014 13:48-13:53 UT events

. 2 B o . . 2 A FPFTFTTFT TS FSTETFETFETETFE TS FFS
S0, mass: 12.823 kt; Area: 177098 knv; SO, max: 6.36 DU at lon: -10.93 lat: 71.43 ; 13:52UTC A).  Sulfur Dioxide Classifier (Land and Water ) B).  Sulfur Dioxide Classifier (Land and Water )
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The VIIRS predictors capture the influence of SO, absorption

on 8.5 ym and the lack there of at 11 and 12 ym.
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False Color Imagery (12-11pm, 1 1—8 5um 1 1um)
' SNPP VIIRS (09/03f2014 - 13:48:00 UTC) pﬁ E

SRR VIIRS SO, objects that
o e . M | contain spectrally robust
VIIRS and/or CrlIS SO,
-3 @l spectral signatures are
----- €8y oty WA Selected
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: IR Window Imagery and SO F’robablllty
SNPP VIIRS (09/03/2014 - 13 48:00 UTC) 2

i= '

VIIRS contributions are
minimal in the northern

parts of the SO, cloud
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IR Window Imagery and SO F’robablllty
SNPP VIIRS (05/17/201 7 - 13 48 00 UTC) & -

180 200 220 240 260 280 300 320 0 10 20 30 40 50 60 70 80 90 100
11 um BT [K] S0, Probability [%]

For well dispersed SO,, OMPS and CrIS will have the
greatest influence on results, but displaying SO,
iInformation on VIIRS images stills add value for users.
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False Color Imagery (12-11um, 11-8.5um, 11um)
SNPP VIIRS (07/21/2017 - 08:36:00 UTC)
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False Color Imagery (12-11pm, 11-3.9um, 11um)
SNPP VIIRS (07/21/2017 - 08:36:00 UTC)
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Spatial — Geometric Properties

Most everyday volcanic ash emissions have a weak multi-spectral
signature. They are identifiable in imagery due to the combination
of spectral signature and plume like shape.

IR Window Imagery and Ash Probability

False Color Imagery (12-11pm, 11-8.5um, 11pum)
o HIMAWARI-8 AHI (03/12/2017 — 00:00:00 UTC)

HIMAWARI-8 AHI (03/12/2017 — 00:00:00 UTC)
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False Color Imagery (12-11pum, 11-8.5um, 11um)
SNPP VIIRS (07/29/2017 — 12:12:00 UTC)
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SO, Loading
SNPP OMPS (2017-07-29 — 12:12:00 UTC) §§
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Automated Volcanlc Cloud Tracking
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Automated Volcanic Cloud Time Series

% Kasatochi Ash Cloud (August 8 — August 11, 2008)
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So Far: Primary focus on accurately quantifying
the horizontal bounds of volcanic SO, clouds

Continuing Work: Incorporation of OMPS,
merged SO, loading estimates, merged SO,
alerts and time series (including GOES-R)

User Interactions: Close relationship with NOAA
VAAC's, USGS, and many international
partners

Other Collaborations: NOAA ARL (HYSPLIT)
group
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